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Stntions. 

- 

Boston, Mass ......................... 
h n b y ,  Fort, Wnflh .................... 
:hnrleaton, 5. C .................... .. 
Eastport, blo ......................... 
h l v e s t o n ,  Tcx  ....................... 
Key West, Fln ........................ 
Vantucket Mnss ...................... 
hew York,'N. Y ....................... 
Portland, Oregon .................... 

k d Q r  I<Oj'S, >'h ................. 

...... -- . - ... - .. - - 

burgh, S. C.; 2G0 a t  Hohenwald, Nunnelly, and Riddleton 
Teuu.; 24O at Hartley, Tex.; 2 2 O  a t  Bearer, Utah; zero a1 
Weatherford Centre, Vt. ; 26O at Lexington, Va. ; 52O at Serer 
Pines, W. Va.; 1l0 at Wnusau, Wis., and Camp Pilot Butte 
Wyo. At  the following named Signal Service stations tlit 
temperature was as  low or lower thwn previously reported fol 
October: Portland, Me., eighteen Sears record, 2G0, 2 O  belov 
minimum of 1886; Fort Smith, Ark., eight years record, 31° 
the same as minimum of 1886; Bromnsville, Tex., fourteex 
years record, ?So, the same as minimum of 1879; Oswego, N 
Y., nineteen years record, 21O, the same as minimum of 1887 
Lava, N. Mex., five years record, 2 8 O ,  the same as minimurr 
of 1888; Fort McDowell,Ariz., six years record, 38O, tlie samc 
as minimum of 1886. The lowest temperature previously re 
ported for October was generally noted in tlie east Gulf states 
Ohio Valley and Tennessee, upper and lower Iake regions 
upper Mississippi and Missouri valleys, extreme northwest, 
southeastern dope of tho Rocky Mountains, and northern pla 
teau region in 1887, in the southern plateau region in 1880, 
and on t h e  middle Pacific coast in 1881. In  districts othei 
thau those named the periods of occurrence were irregular. 

LIMITS O F  FREEZING WEATHER. 
The southern and western limits of freezing weather art 

showu on chart iv by a line traced from the south coast of N ~ R  
England southwestward to central Tennessee, thence north 
westward to south-central Illinois, thence west-southwest t c  
extreme southwestern New Mexico, thence northwestward t c  
west-central Oregon, whence it curves eastward over the Val. 
ley of the Columbia River, and thence northwestward tc 
Puget Sound. 

RANGES O F  TEXPERATUBE. 
The greatest and Ieast daily ranges of temperature a t  regula1 

stations of the Signal Service are given in the table of mis 
cellaneous meteorological dntn. The greatest monthly ranges 
occurred from Indian Territory northward over the Valley 
of the Red River of the North, in the upper Missouri valley, 
and over portions of the middle and southern plateau region, 
where they were more thau GOo, whence they decreased east- 
ward to less than 30O on the New England coast, southeast- 
ward to less than 30° on the Gulf coast, southwestward to less 
than 30° on the extreme south Pacific coast, and westward to 
20° on the extreme north Pacific coast. 

The following are some of the extreme monthlr ranees : 
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h b x .  

. .... 

0 

57.0 
60.5 

76.9 
52.2 
77.0 
q . 9  
63.0 
61.9 
63.9 

84.3 

__ -- 

Loast. II Greatest, 

48.0 
55.3 
61.0 
64.0 
48.7 
70.0 
74.0 
48.5 
45.8 

Fort Buford Dnk .................... ............... zofo 
Dod e C i t  knns .................... ........................... 
Tayfor's &nch, Utah ................ .................... 27.0 
Fort Asuinniboino, Mont ............. ...................... z8.0 
Snint Vincent, blinn ...................... 29.0 

-- 
0 

9.0 
5.2 
23.3 
12.9 
3.5 
7.0 
10.9 
14.5 
16.1 

FROST. 
Heavy frost, damaging vegetation, ma8 reported as far south 

as University, Miss., Raleigh, Mount Pleasant, and Monroe, 
N. C., and Statesburgh, S. 0. on the 8th, and a t  Ashwood, 
Tenn., and Double Springs, Ala., on the 31st. Light frost 
was reported in extreme south-central Georgia on the 8th, 
9th,  and 15th; in extreme southern Alabama and Mississippi 
on the 8th; in extreme 60UtherII Louisiana ou the 27th and 
28th; in central Texas as far south as the thirtieth parallel 

51.3 
56.9 
74.4 
69.9 
50.5. 
73,6 
79.7 
55.7 
53.9 
57.5 
. 

on the 27th; in New Mexico as far south as Fort Stanton on 
the 18th and 23d, aud Lava on the 30th; in  Arizona as far 
south as Tucson on the 30th :ind 31st; in California :is far south 
;is Jolon 011 the Dth, and Keeler 011 the 26th; a t  ltoseburgli, 
Oregon, 0x1 the 15th ; i n  extreme south-central Oregon ou the 
12th, 28th, and 31st ; i n  wCSterI1 Oregou generally 0x1 the 15th; 
and i n  no~thmestern Washington on the 15th and 16th. Tho 
occurrence of killing frost the south Atlmtic states was 
about one week earlier, and 111 xiorthern Mississippi about two 
weeks earlier than the average date of first killing frost in 
those regions, while iu  norther11 Alabama and Tennessee it 
was seasouable. Compared with September, 1889, the south- 
e r ~  limit of frost for the current month has extcnded soutli- 
ward nearly ten degrees oll.the Atlantic coast ; from three to 
ten degrees i n  the east Gulf states and the Mississippi Valley; 
about two degrees in central Texas; remained about the same 
in New Mexico; about two degrees in Arizona; and about five 
degrees on the Pacific coast. 

For October, 1889, frost was reported south of the fortieth 
parallel, and in the Pacific comt States, as follows: it was re- 
ported in the greatest number Of states aud territories, tmenty- 
three, on the 9th and 16th ; 111 twenty on the 8th aud 17th; in 
seventeen on the 15tl1, 28t11, and 29th ; in sixteen on the 7th ; 
in from nine to fifteen, lnC1USiVe, on the 3d, Sth, 6th, loth, 
14th, 18th, 19th, 23d to 27th, inclusive, 30th and 31st; in 
eight on the  11th and 20th; in from two to seven, iuclusive, 
011 the ls t ,  2d, 4th, 12th, 13th, 21st, and 22d. There were no 
dates for which frost was not re1)orted in  two or morc states or 
territories south ofthe fortietli parallel or on the Pacific coast. 

Frost was repocted on the grcxtest uuiuber of dates, twenty- 
six, in Pennsylrania; O n  twellty-tliree in Illinois and Ohio; 
nineteen in Nevada arid Tennessee ; eighteen in Indiana and 
Missouri ; seventeen in IJtall and West Virginia; from ten to 
fifteen, inclusive, in Alabama, Arizona, Colorado, Goorgia, 
Kansas, Kentucky, Marylan(1, New Mexico, North Carolina, 
South Carolina, and Virginis; nine in Louisiana aud Missis- 
sippi ; seven in New Jersey ; axid from two to six, inclusive, in 
Arkansas, California, Delaware, District of Columbia, Indian 
Territory, Texas, and was!liWtOn. There were no states or 
territories south of the fortieth imallel or on the Pacific coast, 
except Florida, i u  which frost 'Vas llot reportad on two or more 
dates. , 

TEMPERATURE OF WATER, 
The following table shows the maximum, minimum, and 

mean water temperature as observed a t  the harbors of the 
3everaI stations ; the monthly range of water temperature ; 
dud the mean temperature Of the air for October, 1880: 

1 Tompernture at bottom. I Mean tern- 

- 

48.5 
56.3 
68.8 
64.7 
45.8 
72.2 
76.8 
52.0 
51.0 
57.' 

.... 

PRECIPITATION (expressed in inches and hundredths). 

The distribution of precipitation over the Uuited States and 
Canada for October, 1889, as determined from the reports of 
nearly 2,000 stations, is exhibited on chart iii. In the table of 
miscellaneous meteorological data the total precipitation arid 
the departure from the normal are given for each Signal Ser- 
vice station. The figures opposite the names of the geograph- 

PeIQtUre 
of air at 

Monthly the stn- --I mean. tion. 

ical districts in the columns .for precipitation and departure 
from .the xiorinal shorn, reSlmtlvelY, the averages for the seV- 

districts. Tlie normal for any district niay be found by 
adding the departure to the CurreXlt meail when the precipita- 
tion is below the normal and SUbtraCkilig wheu above. 

The heaviest rainfall of the lnonth fell in north-central Cali- 
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at  Soithport ; 0.45’at Franklin. Ohio; 3.71 a t  Hanging liock; 
0.50 at Wapakoneta. Oregon, 14.80 nt Ellensburgh; 0.80 at 
Jordan Valley. Pennsylvania, 8.61 ut Eagle’s Mere; 1.88 
a t  Newcastle. Rhode Island, 5.23 at  Narragansott Pier;  
3.02 at Kingston. South Carolina, 3.91 a t  Kirkwood; 0.10 
at  Port Royil. Tonnessee, 2.33 at Charleston; trace at 

~ ~- ~~ 

foruia,in Sislriyou and Shasta counties, where, within a limite 
area, i t  exceeded twenty-five inches, the greatest amount 
28.67 inches, being rcported a t  Sims, Shasta Co. The rainfk 
on the Pacific coitst exceeded teu inches along the immediat 
coast of Oregon, and from the California coast north of th 
mouth of the Klamath River southeiistward orer Califoruia t 
about the thirty-ninth ptrallel ; i t  also amoonted to ten iriche 
on tlie California coast betweeii tho thirty-fourth and tliirtj 
fifth parallels. In  the Ih t eau  regions the precipitation ma 
heaviest in north-central Ut:th, where it exceeded three inche5 
and le:ist over southeasteru California mid southwester 
Arizona, where it was geuerally below oue-half inch. 011 t l l  
eastern slope of the Rocky Mountains the precipitatiou exceede 
four inches in western Iridian Territory, a n d  iu extreme soutl 
emtern Wyoming, while within au area extunding from nortl 
centritl Montana northmard into the British Possessiotis 11 
precipitation WRY reportod. In the central valleys tho  precip 
tation equelled or exceeded six inches i n  nortlieastern Missoui 
aud contrd Kansas, aiid no precipitation was reported i 
areas in western Dakota, west-central and south-centml Miunc 
sota, central Texas, and extreme southern Mississippi a111 
Louisiana. East of the Mississippi the precipitation ex 
ceeded six iuches in south-central New England, on th 
extreme southeast New England co:mt, and along the Virgiiii 
and Maryland coasts; at Eagle’s Mere, Pa., 8.61 inches wer 
reported. In au area in south-central Georgia 110 rain fell 
while a t  a mijority of lake stations in Wisconsin aud Minne 
sota, in the lower Mississippi valley, eastern Texas, ceptra 
aud west-central Florida less than one-half inch of precipitatiol 
was reported. The following is the greatest and least precipi 
tation, respectiwly, reported in tho several states and terrj 
tories : Alabama, 2.30 at Eufaula; 0.03 et Bermuda. Arizona 
2.97 a t  Tip Top; trace a t  Saint John’s. Arkansas, ,519 a 
Ozone; 0.09 at  Devall’s Bluff. California, 28.57 at  S i m s ;  0.11 
at Salton. Color;ido, 5.50 at Eagle Farm; trace at  Gunnieon 
Connecticut, 6.56 a t  Uucasville ; 3.65 at  Fa11~ Village. Dakota 
1.72 a t  Spearfish, 0.00 at  Withpeton and Fort A. Lincolii 
Florida, 3.16 a t  Key West; 0.00 a t  Live Oak. Georgia, 3.1: 
a t  Forsyth ; 0.00 a t  several south-central stations. Idaho, 1.8‘ 
a t  Soda Springs; 0.74 at  Kootenai. Illinois, 4.63 at Beards 
t o w  ; 0.14 at Warsaw. Tiidiilna, 3.30 a t  ICoclrville; 0.55 R, 
Cannolton. Indian Territorj, 5.55 a t  Fort Supply ; 0.93 ai 
Euf;iula. Iowa, 2.8s a t  Iiuoknk ; 0.00 :tt Eagle Grove. Knu 
say, 6.75 at Dorraiice; 0.02 a t  Mankato. Kentuclry, 5.10 81 
South Forks; 0.72 a t  Paducah. Louisiaua, 1.50 at  1)elhi 
0.00 at several southern stations. Maine, 5.8G a t  Bar Harbor 
1.69 at Farmiugton. Marylaud, 6.25 at  Jewel1 ; 8.31 at Cum 
berland. Massachusetts, 6.21 a t  Malison j 2.95 a t  Williams 
town. Michigan, 2.35 a t  Berrien Springs; 0.20 a t  North 
Aurelius. Minnesota, 0.34 at  Leech Lake aud Duluth; 0 . 0 ~  
a t  several west-central arid extreme south-central stations. 
Mississippi, 0.70 a t  Agricultural College; 0.00 at several es. 
tmmc southern st;itionu. Missouri, 6.03 at  Wither’s Mills; 0.73 
a t  Harrisonville. Montana, 1.27 at  Port Missoula; 0.00 at 
Fort Shaw. Nebraska, 2.14 a t  Palls City; trace at Weeping 
water .  Nevada, 2.41 a t  Pa1is:ttIe; 0.13 at Wells. Now Hamp. 
shire, 5.51 at North Chesterfield ; 2.96 a t  Stratford. New Jer. 
soy, 5.03 a t  Tom’sRiverarid Hopewell ; 1.18 a t  Volley. New 
Mexico, 2.55 at  Roswoll ; 0.20 a t  UoOlidgO. New York, 5.09 
at Rord’s Corners; 0.97 a t  Scheuectadv. North Carolina. 4.98 

lope, 2i.44, deficiency, 1.11. Southern piatenu, 8.94, de- 
,ciency, 1.69. Middle plateau, 6.85, deficiency, 2.81. North- 
rn plateau, 10.80, deficiency, 3.48. North Pacific coast, 33.73, 

dofioieucy, 10.19. Middle Pacific COmt, 19.01, excess, 3.81. 
South Pacific coaat, 13.18, eXWsS, 2.06. Among the more 
notable foatures shown by this summary are the excessive 

at  Liucoln ; 0.00 at  Greenwood aud Neillsrille. Wyoming, 
4.80 a t  Fort D. A. Russell ; 0.33 a t  Wliestland. 

The precipitation for October, 1889, was generally below the 
normal in tlie coutral valleys, the Lake region, the south At- 
lantic and Gulf states, over the northewstern slope of‘ the 
ICocky Mouutains, the northern part of the northern plateau 
region, arid the extreme eastern parts of the middle and south- 
ern p1ate:tu regious, and in the British Possessions froin the 
Saint Lawrence Valley to Vaucourer Island. The precipita- 
tion was generally in excess of tlie averago for the molith in 
New Eugland and the middle Atlantic states, the middle, 
eastern, arid southeastern slopes of the Rocky Mountains, t h e  
plateau regions, aud ou the Pacific coast. The greatest de- 
partures below the normal precipitation occurred 011 the west 
Gulf coast, where they exceeded five inches, aud the most 
marked excesses in procipi tation were reported on the middle 
and uouth Pacific coasts, whore betweeri the thirtx-fourth aud 
forty-first parallols tlicy were more than six iiiches, and where 
in the Sacramento Valley they were more than seven inches. 
Considered by districts the average perceutnges of the nor- 
mal precipitation i n  districts where the precipitation was  de- 
ficient were about as follows: I n  the south Atlantic states, 64 
per cent.; in t h e  Florida Poninsul:i, 55 per cent.; east Gulf 
states, 30 per cent.; west Qulfstates, 28 per ceut..; Rio Graude 
Valley, 22 per cent.; Ohio Valley and Tennessee, 55 per cent.; 
lower lake regioii, 73 per cent.; uiiper lake regiou, 30 per cent.; 
extreme northwest, 6 per cent.; upper Mississippi valley, 46 
per cent.; Missouri Vdley, 47 per cent., northeastern slope 
of tlie Rocky Mountains, 62 per cent.; southeastern slope of 
the ltocky Mountains, 75 per cent. In  districts where the 
precipitation waa in excess tho percentages of the normal were 
tbout as follows: Now England, 106 per cent.; middle Atlan- 
tic states, 143 per cent.; middle-eastern slope o! the Rocky 
Mountains, 202 per cent.; 8outhern plateau region, 107 per 
:eut.; middlo plateau region, 155 per cent.; northern plateau 
-egion, 194 per cent.; north Pacific coast region, 113 per cent.; 
Diddle Pacific coast, 683 per cent.; south Pacific coast over 
1,000 per cent. The statement of‘ percentages of precipita- 
,iou shows that the most marked deficiencies occurred in the 
?xtreme northwest, where but 6 per cent. of the nornial fell, 
md that tho greatest average excess occurred on the south 
?acific coast, where the precipitation was more than ten times 
:renter than the average for October, aud on the middle Paci- 
ic coast, where it was nearly Seveu times greater than tho 
iormal amount. 

A summary of the precipitation in tho  soveral districts from 
ranuary 1 to October 31, 1889, lnclasive, shows that in New 
3ngl:md the total amount for t h a t  period was 40.23, or 0.44 
nore tliau the average amount. In the mitltlle Atlantic states 
he amount, 50.25, wits 12.19 in eXCoSs of the normal. In the 
outh Atlantic states the tots] amount was 48.66, giving 8 
leficioncy of 0.49. In the Florida Peniusula, 44.40, an excess 
~f 2.69. I n  the east Gulf states, 43.09, deficiency, 7.34. West 
fulf states, 36.72, deficiency, 0.69. Rio Grande Valley, 27.37, 
IxcesR, 0.33. Ohio Valley and Tennessee, 32.67, deficiency, 
.09. Lower lakes, 24.91, deficiency, 4.58. Upper lakes, 
4.78, deficiency, 4.87. Extreme northwest, 11.59, doficiency, 
,.30. Upper Mississippi valley, 25.82, deficiency, 6.63. Mis- 
ouri Valley, 22.68, deficiency, 3.58. Northern slope, 11.68, 
leficiencv. 2.67. Middle SlOp0,22.71, excess, 1.73. Southern 

BoIiwr. Texas, 4.85 a t  Hartley; 0.00 at  several east- 
central stations. Utah, 3.85 a t  Salt h k e  City; trace at 
Ogden. Vermont, 4.75 at H:irtlaud; 2.90 a t  Strafford. Vir- 
ginia, 8.17 at Smithfield ; 1.69 a t  Abiiigdon. Washington, 
8.08 at Fort Canby; 0.70 a t  Fort Walla Walla. West Vir- 

rainfall in tho middlo Atlantic States, where the precipitation 
was in excess of tho norms1 for each mouth excepting Fobruary 
aud August ; the deficiency in the Ohio Valley and Tennessee, 
wliero tho precipitatiou was less th l l  the normal, excepting 
in May, June, and Septembor; the marked deficieucios in t h e  
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Mar land 

Massachuactta. 
Amhorst ......... 
Nowburyport .... 
Yonlorsot ......... 

Michigan. 
Knlnmrizoo.. ..... 
'I'liornville ........ 

CunibcrYund .... 

Texas. 
New Ulin ........ 

Veniwnf. 
Strafford ......... 

I Inches. Inchen. ! At'liaM(L5. 

California. 
'.cad H ~ l l  .................................. * e / . .  ... **.I.. ............... 

:iHco ....................................... . j  11.72 ........I :. 
:roacrnt City .................................. . 13.76'  

imericunIiil1 ................................ 11 .20  i 3.00 i 23 
3oulder Creok .............................. .! 19.68 .......................... 
:olegrove ............................................. 20 

)elm .......................................... 26.71 ............................. 6 

Sulekn. ...................................... I. ....... : 3 . d  7-8 
<migrant  up ................................ 11.81 ........ .!. ............. 

Inchbs Ir.  nr. ~ 

................... 
1.35 0 40 i I' 

I 
.(. ..... 

................... ................... 
1.00 j o 4 0 ,  7 

........................ 

I.. . ...I 1:: 1:: 

the coiitinued and marked deficiency in the middle plateau 
region, where the precipitatioii was below the normal for eacli 
month, excepting October; the large deficiency on the norL11 
Pacific coast, where the precipitation was below tho normal 
excepting for May, August, and October; tho marked defi 
ciency in precipitation on the middle Pacific coast until Octo 
ber, when the abuorinally large rainfall caused an excess 01 
3.81 for the period; and the rainfbll of the south Pacific coast. 
which had been deficient until the heavy rains of Octobei 
caused an excess for the ton months of over two inches. 

The most notable feature in connection wi th  the precipitation 
of October, 1889, was the unusually heavy rainfall 011 t l i e  
middle aud south Pacific coasts, which a t  stations in  west. 
central and northwestern California was the heaviest ever re 
corded for the  month. At Sau Francisco the total rainfidl fol 
the month was 7.28, an excess of 6.13; a t  Los Angeles, 6.96, 
an excess of 6.48; and a t  Sacramento, 6.02, an excess of 5.20. 
The reports of t h e  Signal Service observer a t  Sau Frauciscc 
give the following interesting data in connectiou with 
notable excesses and deficiencies in the rainfall of preceding 
years in that section: In 1849, t h e  October rainfall was 
3.14, and the total rainfall for the season of 1849-1850 mas 
33.10. In October, 1850, norain fell, and the total fall for t h e  
seasou of 1850-1851 was but 7.40, a most disastrous season tc 
California. In October, 1861, but 0.40 fell, while the rainfall 
for the season of 1861-1862 was 49.27, the greatest seasonal 
rainfall in the history of the state. In October, 1876,3.36 fell, 
and the total amount for the season of 1876-1877 mas 11.04 
This was the last really dry season, and thousands of cattle 
and sheep died from the effects of drought io southern Cali. 
fornia. A t  San Francisco the only years in which the Octobei 
rainfall has approached that of the current month were in 
1849, when it was 3.14, aud in 1876, when i t  was 3.36. Since 
1849 there have been six years i n  which no raih fell in  October, 
and two years in which there was but R sprinkle. 

DEVIATIONS FROM AVERAGE PRECIPITATION. 

The following table shows for cortain stations, as reported 
by voluntary observers, ( 2 )  the arerage precipitation for Octo- 
ber for a series of years; (2) the leugth of record duriiig 
which the observations hare been taken and from which the 
average has been computod; (3) the total precipitation for Octo. 
ber, 1889; (4) the departure of the current month from tile 
average; (5) and the extreme monthly precipitation for Octo- 
ber during the period of observation aud the years of oc- 
currence : 

Deviations froin aut ge preL~~itation-Contiiiued. 

15) Extreme monthly precip- 
itution for October. 

Greatest. c 
? 
..' - - 

'eun 
I 8  

54 

17 
11 

:3 
23 

20  

48 

26 
19 

35 
35 

18 

17 
17 

9 
19 

18 

2 
8 

2 0  

7 

17 

16 

20 
24 

20 

'3 
- 

Least. 

Am't. Ye&. 

Inches. I 
1 -- 

1879 

im't 
- 
lnche 
6.30 

1.36 
6.83 
8. a1 

6.57 
5.34 

4.92 

2. 2a 

9.24 

6.83 
7. '9 

6.65 
7.90 

9.50 

5.45 
8.92 

7.15 
8.01 

6.55 
4.74 
7.50 

8.15 

5.11 
4.72 

2.44 

6. 80 

9.25 
9.40 

9. I2 

3.58 
- 

- n - - 
rnche 
2. s4 
4.14 
4.71 
4.40 

1.41 
1.28 

0.06 

0.00 

4.63 

4 . 0  
3.48 

2.17 
3.28 

0.70 

0.80 
0.93 

6.50 
5 .10  

3.75 
3.21 
5.56 

2.81 

;: 1: 
0.69 

2.90 

7.50 

T. 
.... 

I 

Allegnny .... l't% 
Hnmpshire .. 3.91 
Esscx .......I 3. se 
Bristol ...... 3.78 

Kalarnazoo . . 3.02 
Lupeer :. .... i 3.03 

liennopin ..... 2.01 

LewisrClarko! 0.54 

Grnfton ...... I 3.40 

Burlington ..' 3.26 
E s s e x  .......I 3.52 

Ots ego. ...... 3.32 

I 

Oswego..  .... i 3.45 

Culdwoll.... .I 3.55 

Champaign.. ~ 2.37 
Fulton ....... 2.72 

I 

Inches. 
+O. 65 E: :: 

.62 

-1.64 
--I. 75 

-1.95 

-0.54 

+ I . 2 0  

+0,77 
-0.06 

-1.15 
-0.17 

-2.85 

-1.57 
-1.79 

+ 3 . S  
15 

+O. 51 z: 
- 0 . 2 7  

-1.56 
-1.56 

-3.32 

-0.39 

+4 * 24 

-2. go 

....... 

0.00 

I .  12 
0.81 
I.  17 

1.29 
1.28 

0. c6 

0. w 

0.32 

0.47 
0.27 

0.88 
0.30 

0.70 

0.45 
0.93 

0.97 
0.30 

1.23 
0.81 
0.79 

0.02  

0.38 
0.81 

0.69 

1.20 

T. 
0.50 

T. 
1 .00  

pmnuulvania. I i 
Wayne ....... 
Clearfield .... 
'I'ioga.. ...... 
Sumter ...... 
Wilson ...... 
Gibson ...... 
Austin ...... / 

I 
Orange ..... .I 
Northumpton: 
Wythc ...... 
Dnnc ........ 
Jefrerson ..... 2.18 , 4 . 1 9  

I . l?r 

The above table slion.s t!lat at  Sacrainonto, Cal., fif%y-three 
years record, the rainfall for the. curreut month, 7.01, was the 
greatest ever reported, the Ileaviest previous October rainf'all, 
3.45, being uoted in 1876, and that itt Merritt's Island, Fla., 
eleven years record ; Logansport, Ind., thirteen years record ; 
Cresco, Iowa, eighteen years record ; Harrison, Iowa, twenty- 
one yoam record ; Grand Coteau, La., six years record; Thorn- 
rille, Micli., twelve years record ; Minneapolis, Minn., twenty 
three years record; Fort Sham', Mont., twenty years record; 
Lenoir, N. C., eighteen Years record; Milan, Tenu.,  even 
years record; New Ulm,  Tex., seventeen years record; and 
Madison, Wis., twenty years mCOrd ; the precipitation was the 
least ever reported for October. At  Wauseon, Ohio, the pre- 
5pitation for the current month correspouded with the least 
previous October precipi tatl011, reported for 1874. 

Table of excessive P e c i p i l a t i o n ,  October, 1889. __--- - / 

I _ .  I 
_- _ _  

(5)  Extrememonthly prec ip  
itntion for October. 

1 Ain't.' Yenr. Ain't. 

Gr,"". 1 Lenat. ~ 

- - 
State and stution. Count).. 

I ,  ..... - 
AThXlWap. 

California. 

Cdoradu. 

Connecticut. 

Florida. 

Qwrgia. 

LendHill ........ Boone .... 

Fort Lyon ....... Bent ........ 
...... Sacramento 

Middletown ..... Middlcsex ...I 3.85 

Mcrritt's Islnnd . Brevard .... ./ 6.14 

Forsyth . .  ........ .Monroe.. .. ../ 2.80 
Iliinoiu. 

Indiana. 

Peorlu ........... Peoria ..... .I 2.65 
Riley ............ McHenry .... j 2.73 

2.98 
2.55 

2.41 

;:2 
2.81 
3. ss 
2.72 

4.16 

-I .@ 5.47 
0.00 7.67 

-2.28 8.06 
-1.64 7.21 
-2.15 6.60 

+o.o5 6.96 ....... 6.31 

-2.72 3.83 

....... 12.67 

Logansport.. ..... 
Vevay ............ 

Iowa. 
Cresco ........... 
Monticello. .  ..... 
Logun.. .......... 

Kamaa. 
Lawronce 
Wellington ...... i 

Louisiana. I 
Grand Coteciu ..... 

Maine. 
Gardiner ........ I 

i ........ 

13 1 .00  
24 2.55 

18 0.13 

3: ;::2 
23 2.86 
I O  ..... 
6 'I'. 

49 i....., 

Howard ..... 
Jonea 
Harrison 

........ i .... 
Douglas ..... I 
Sumner. ..... ~ 

Rt. Lnndry ..I 

Kenncbec ... i 
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Table of txcessive precipitation-Contiuued. 

New Jersey. 
Locktown .................................... .......... 2.53 . 26-27 1 

Stnto and stntion. 

! ................... 

+inf:iIl ..... 1 2.50 h i n f i i l l  of I inch, xs;Pf, ormoro in 0110 
7UI .R  1io;r. 

Hess Road Ytntion ..................... ......I 
North Carolina. I ..... * . * j  

Wilmington ........................................... 
Bnndon.. .............................. .......I 11.80 I 
Ellensliurgh ................................... 14.80 . 
Znrdinor ...................................... 10.23 . 
I illsn100lr.. ................................ .: 1 I . W  . 
Germentown ......................................... 
Boisholtzvillo ......................................... 
Ywiirthmoru.. ..................................... 

Oregon. 

Poinsylvanin. 

Birdsnrst Virginio. I .*..I ............................................ 

...... 

2.50 . 28 ................... 
! :  

2 .96  26-27 I ...... i . . . . . . . . . . . .  
, I  

3.21 8 j ...... ! ................................. ............... I ...... j ...... ............... I ................. 
I 1  

2.53 . 26-27 .... ...I.. 
2.63 28 I ................... 
2.64 ! 27 ................... 
4.15 . 23-24 I.. ... .I.. 

............ 
I ...... 

.......... 

.......... 

Californin. 
Andorson.. .................................. .i 12.32 2.75 

ni-ico. 
Ln Login ............................................. 3.10 

Ii'mt Indies. 

~ 

in Florida, where it was noted for sixteen p a r s ;  in Toxas for 
eleven years ; in Louisiana, New Hampshire, New York, North 
Carolina, Oregon, and Wasliiugtoii for from five to ten years, 
inclusive ; :ind i n  Alabama, Arkansas, California, Connecticut, 
.District of Columbia, Georgia, Illiuois, Indiana, Iowa, Kansas, 
Kentucky, Maine, Maryltuid, Massachusetts, Michigan, Mis- 
sissippi, Missouri, Ohio, Peunsylrania, lthode Island, South 
Carolina, Tonnessee, Vermont, and Virgiuia for from one to 
four years, inclusive. In states. and terri torios other than 
those named mouthly precipitatlon to equal, or exceed, ten 
inches has not beeu reported for October of preceding years. 
Among licavy rainfalls reported for October of' preceding years 
aro 20.03 iuclies a t  Mayport, Fla., in 1880, and 29.09? at  Reids- 
ville, N. C . ,  in 1885. Exclusive of tho instances and j-ears cited 
precipitation to equal, or exceed, dftoen inclios has been 
reported for six years in Texas; for four years iu Florida; for 
two years in Georgia, New York, aud Virginia; and for one 
g e ~ r  in Arkansas, Louisiana, Maillo, New Hampshire, and 
North Caroliua. 

Precipitation to oqual, or exceed, 2.50 iuches iu twenty-four 
hours i n  Octobcr, 1889, was reported a t  tho greatest number 
of'stntions, ten, in  California, from the 6th to 8th, and 20th 
to 23d; a t  fivo statiolis in Virginia, on the 23d and 24th; at 
three stations i n  Pennsylvania, from the 26th to 28th ; at  two 
in Connecticut, 27th and 28th; at two in Illinois, 21st and 
Wi; at  two in Missouri, 21st atid 22~1; at  one in Oregon, 
8th ; lit one in Kansas, 15th ; at  0110 in New Pork. 28th ; and 
at  0110 in h'orth Carolina, 26-27th. IU states aud territories 
ottior than those named precipitation to equal, or exceed, 
2.50 inclios in twenty-four hours aas not reported for October, 
1559. The heaviest daily rainfalls in the stntes named 
were : 4.20 at  Santa Barbar:\, C:ll., 20th ; 3.63 a t  Los An- 
geles, Gal., 30t11-3lst; 3.61 at Fort Trumbull, Conii., 27th; 
2.67 at Whito Hall, Ill., 22d; 2.50 at Dorranco, Kaiis., 15th; 
3.10, a t  Sholbina, Mo., 21st; 2.53, :It Loclrtowu, N. J., 26- 
87th; 2.50 a t  Eess Road Statioll, N. Y., 28th; 3.96 a t  Wil- 
miugtou, N. C., 36-27th; 3.21 a t  Bandon, Oregou, 8th; 
2.64 a t  Smartlimore, Pa., 27tll; 3.05, a t  Smithfield, VR., 23d; 
arid 4.15 at  Birdsnest, Va., 23d-34tb. A t  Hamilton, Bermuda, 
3.69 iuches fell ou the 8th, aud a t  Havana, Cuba, 4.59 inches 
wore reported for the 10th. In  October of' precediug years 
precipitation to equal, or exceed, 2.50 iuches iu twonty-four 
hours has been most frequently roported iu Florida, whero it 
has beeu uotcd for fifteeu rears ; 1n Texas for thirteeu p a r s  ; 
in Georgia and North Carolina for t y d r e  years; in Louisiana 
and Ponnsylvauia for elereu years ; 111 Alabama, Couuocticut, 
Illinois, Indiau Territory, Kansas, Maine, Maryland, Massa- 
chusetts, Mississippi, Missouri, Nebraska, New Hampshire, 
New Jersey, n ' e ~  York, Ohio, Rhode Island, South Caroline, 
and Virgiuia for froin five to ten years, inclusive; in Arkansas, 
])akota, District of Colunibia, Indlana, Iowa, Kentucky, Michi- 
gan, Minnesota, Oregon, Teunessee, Utah, Vermont, Wash- 
ington, Wiscousiu, Delaware, N e w  Mexico for from one 
to four years, iuclusiro. In stntes and territories other than 
those natmod precipitatiou to eqnal, or exceed, 2.50 iuches in 
twenty-four hours has uot been .reported for October of pre- 
ceding years. Among the heavier October raiufalls reported 
for this period aro: 10.31 a t  Salllt Augustine, Fla., 9-10th, 
1880; 13.14 at Fernandina, Fl% 20tll-21st, 1882; 9.24 at Key 
west, F I ~ , ,  20th-2lst, 1883; 8.20 a t  Newport, FILL., Sth, 1876; 
7.07 at  Fort Robinson, Nebr., 2.34 1887; 7.77 a t  Galveston, Tex., 
2d, 1871; 13.08 at Brackettrllle, Tex., lst-2d, 1881. Exclu- 
sive of the instances and years cited wecipitation to equal, or 
exceed, five inches in twentY-four hours has been reported in 
Florida and Texas for tliree Soars ; in Georgia, Louisiana, and 
Nortli Carolina for two yeRrs; and in Maryland, Mississippi, 
New York, Pennsylvania, South Carolina, Tonnessee, Virginia, 
and Washington for one year. Tho ouly reports of precipita- 
tion to equal, or exceed, oue inch a! hour in October, 1889, were : 
1.35 in forty minutes, a t  Lead H111, Ark., 12th; 1.00 iu forty 
miuutes, a t  Eureka, Cd., 7th; 1.10 in O W  hour, at Jupiter, 
Fla., 5th ; and 1.25 in one IiOUr, a t  Steelville, Mo., 31St. Among 

22 ... ...I.. .......... 
12 .................. 

P o r t n u P r i n c e ( l I n y t i )  ............................... 
i 

2 . 5 0 1  2 2.50 1 3 0  o 
.- i 

I Gwrgia. 

New Jersey. 

North Carolina. 

Stntcsvil le .......................................... 
TcZaCr. 

Wentliurford ................................. 

Quittnnn.. ............................................. 
......................................... 

Highlands ............................................ 

- ..-. .. --___- I........ 

.......... 
............ 

3.20 18-19 .................. 
2.77 23-24 .................. 
3.00, IO .................. 
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the heavier rainfalls reported for one hour or less in Octobei 
of preceding years ;ire: 1.20 i n  six minutes, a t  Brownsville 
Tex., 23d, 1S84; 1.80 i n  twenty minutes, a t  Fort Scott, Kaus. 
2d, 1881; 1.50 in twenty-five minutes, at Abilene, Tex., 24th 
1885; 3.12 in twenty-five minutes, at Galveston, Tex., 30th 
1877; 2.30 in thirty minutes, at Des Moines, Iowa, 15th, 1880 

MAXIBXLJM RAINFALLS IN ONE HOUR OR LESS. 
The following‘ table is :t record of the 1ie;triest rainfalls tlur 

ing October, 1889, for periods of fire ant1 ten miiiutes and on( 
hour, :is reported by regular stations of the Sigual Servict 
furuislied with self-registering gauges : 

I---- 
5 min. 

Station. 

Bismnrck, Dtik ........................ .’. 
Boston, Mnss .......................... 
Chicrrgo IIIt ............................ 
Detroit,’ Mich .......................... I 
Dodge Git Kniis ....................... 
Jupiter,  PYA ............................ 
Mnrquette. Mich ....................... I 

! 
New YorkCit . . . . . . . . . . . . . . . . . . . . . . . . . .  
~ e w  Orlenns, t n . .  ...................... 
Buvnnnah, GII.. ........................ .! 
ann Pmncisco, Cul ...................... 
sa int  Louis, Mot ....................... I. 
Washington City.  ..................... .I 

I 

Cincinnnti, Ohio ...................... .; 

Inch. 

0.05 
0.10 
0.05 
0. c.? 
0.07 
0.35 

0.04 

....... 

0.02  

0. IG 
0.02  
0.12 

0.02  
....... 

I 

.TotnI for month. tHecord not comp 

- 
Unto. 
- 

...... 
27 

30 

7 
5 

25 
I 2 , 2 I  

5 
26 
7 

23,27 

12 

12 

..... 
- 

Muximutn fall in- 
_ _  
omin 

~ 

Inch. 

0.08 
0.15 
0.05 

0.65 
0.05 
0.07 
0.15 
0.04 

...... 

0.12 
0. I1  

0.21 ....... 
0.05 

Dnte. 1 I hour. i D a h .  
. I-;- I Inch. ........ T.. ........ 

23,27 I 0.22  I 2: 

to. S h i n  fillugc not working. 

The table shows that the greatest rate per minute for a fire. 
minute period was .07, at Jupiter, Fla.,Sth. The rate per minute 
f9r this period at the other stations given was, .024 a t  Sail 
Fraucisco, Cal., 7th; .02 a t  Cincinnati, Ohio, 12th; .02 at 
New Orleans, La., 5th;  .01G at Detroit, Mich., 12th; .014 at 
Dodge City, Kans., 7th; .01 a t  Boston, Mass., 27th; .01 at 
Chicago, Ill., 30th; .008 ab New York, N.  Y., 12th and 21st; 
.004 a t  Marquette, Mich., 25th; .004 at Savanuah, Ga., 26th; 
.004 at Washington, D. C., 23d and 27th. The greatest rate 
per minu te  for a ten-miuute period was .066, a t  Jupiter, Fla., 
6th. The rate per minute for this period at Sail Franoisco, 
Cal., was .021, on the 7th; a t  Cincinnati, Ohio, .015, on the 
12th; a t  New Orleans, La., .015, 011 the 19th; a t  Detroit, 
Mich., .012, on the 12th; a t  Dodge City, Kans., ,011, on the 
7th ; a t  Boston, Mass., .008, on the 27th ; a t  New York, N. Y., 
.007, on the 12th and 21st; at, Chicago, Ill., ,006, on the 30th; 
at hlarquette, Mich., .005, on the 25th ; a t  Washington, D. C., 
.005, on the 23d arid 27th ; :tntl at Savannah, Ga., .004, on the 
26th. The greatest liourlx raiuf‘all registered was 1.10, at 
Jupiter, Fla., on the 5 t h .  A t  the other stations giveu the 
maximum rainfall for one hour was less than one inch. 

SNOW (snowfall in inches and tentbs). 
Snow fell north of a line traced fron? extreme southern New 

Jersey wostmard to son tho as ten^ Ohlo, thence northwest to 
central Michigan, therice southwest to northern Illinois, thence 
northward to northwestern Michigan, tbence to northern Da-  
kota, thenco southward to extreme southern Kansas, thence 
southwest to central New Mexico, thence northward to south- 
ern Wyoming, thence to south-central Utah, thence to eastern 
California in about latitude north thirtyeight, and east of this 
line continued northward over eastern Oregon. The snowfall 
was unusually heavy for the season in central Colorado, south- 
eastern Wyoming, and in Plumas Co., Cal., where i t  equalled 
or exceeded twenty inches, and amounted to twenty-four 
inches a t  Summit, Plumas co., Cal., and Fort D. A. Russell, 
Wyo. I n  New Eiigland the snowfall was heaviest in New 
Hampshire, where i t  amounted to two inches a t  Berlin Mills 

;~nd Manchester ; in the middle Atlantic states the greatest 
f‘all reported waY two inches a t  Nineveh, N. Y., and trace fell 
as far south as Washingtoll, D. C. NO snow fell in the Ohio 
Valley, except over t h e  eastern half of Ohio, where trace w a s  
reported. The heaviest f a l l  reported in  the lower lake region 
wits two inches a t  Pendleton Centre, N. Y., nud in tho upper 
lake region, 1.4 inches at Huron, Mich. No SIIOW was 
reported in the upper A1 iSSlSSlPpi valley, and the heaviost fall 
i n  DiLkota was 1.5 :It Spearfish. Trace was reported in New 
Mexico as far south as -Fort Stantou, and 4.2 inches fell a t  
Beaver, Utah. 

Snowfalls of one inch, O r  more, were reported as followvs: 
California-Summit, 24 i ClSCO, 4.2; Co1orndo.-Husted, 23 ; 
Palmer Lake, 22 : BoulCler Caiion and Loveland, 18.5; 1)olly 
Varden Mines,  Elkhorn, and Fort Logau, 17; Clim;tx, 1 G ;  
Ihnver, Magnolia, and Eagle Farm, 14; Colorado Springs, 
13.9; Moraine, 13.6; Villa Grove, 13; Georget,own, 13.5; Long- 
mont and Leadville, 12; Aspen, 11.5; Cumbres, 11; Brecken- 
ridge, 9.5; Denver, J. College, 8.6f; Fort Collius, 8.6; T. 9. 
Ranch, 8; Ranch near COmO, 7.9; Agate and Caiion City, 7.6; 
Byers and Pueblo, 7 ; Rocky Ford, 6 ;  Burlington, Grand Lake, 
and Thon, 5 ;  Fraser, 4.5; W e h a p a  and Greeley, 4; First 
View, Las Animas, Fort Crawford, and VilaR, 2;  Hardin, 1.6 ; 
Rifle Falls, 1.3; Aroga, Emma, and Julesburg, 1. Idaho.- 
Soda Springs, 6.5. bCansaJ..-Tribune, 8; Richfield, G ;  Macks- 
ville and Offork, 3 ;  Bucklin, Bunker Hill, Dodge City, Lin- 
coln, Quinter, and Winona, 2 ;  Cawker City and Victoria, 1. 
Michigun.-Port Huron, 1.4. Monlana.-Helena, 1. iVcbrcz.ska.- 
Gering, 6. iVevada.--Fenelon and Halleck, 2.5 ; Golconda, 
1.5; Battle Mountain, Beowawq Tacoma, and Toauo, 1. Xew 
~umpshire.-Berlin Mills and Manchester (l), 2 ; Antrim, Man- 
chester (2), Walpole, and West Jfilan, 1. New Jersey.-Egg 
Harbor City, 1. New Fork.-Nineveh and Pendlcton Centre, 
2 ;  Alfred Centre and NiiIrlber.Four, 1.6; South Eortright, 1.1; 
Cooperstown and South CanlSteO, 1. Oregon.-Benlah, 2.5; 
Telocaset and Jordan Valley , 2. Pennsylvania.-Blue Knob, 
3.6 ; Le Roy, 1.9 ; Coatsville, Gettysburgh, Huntington, Johns- 
town, and Ncw Bloomfield, 1. Dakota.-spearfish, 1.6. 
Utalb.-Beaver, 4.2. Ver?)2Ont.-JacksonviIle, 1. Wyoming.- 
Fort D. A. Russell, 24; Cheyenne, 12; Camp Sheridan, 3.7; 
Lusk,3; Camp Pilot Butte,2.2; Fort Washakie (l), 2.3; Forts 
Larmnie and Washakie(2), 1.6 ; Evanston, 1. 

HAIL. 

The xnore severe Iiail-storms of the mohth are referred to 
under “Local storms.” Hail was reported during the month as 
follows: lst, Mass., N. J., N. y.,Pa. 2d, Mich., Wis. Gth, Ohio. 
7th, Miss., Ne\-., Ohio. 8% Miss., Nev., N. Y., Pa.  9th, 
N. Y. loth, N. Y., R. 1. I l th ,  Iowa, Kana., Ohio. 12th, 
Ark., Ill., Ind., Kaus., Ohio, Pa.  13th, Colo. 14th, Conn. 
15th, N. J., N. Mex., Pa., TeIln., Tex., Va. lGth, Ohio. 18th, 
Nev., Pa. 21st, Kans., Me., Mass. 22d, Ark., Mo., N. C. 
Bd ,  Va. 24th, Mich., Nev. 25th, Ala., Miss., Nev., N. C. 
26th, Ala., Cal., Miss. 27th, Ariz., Oregon, Utah. 28th, Miss., 
N. Mex., Wash. 29th, Ark., Kans., Miss., Oregon. 3Oth, 
Kans., Utah, Wis. 31st, 

SLEET. 
The more severe sleet Storms of the month are referred to 

under “Local storms.” Sleet was reported during the month 
as follows: Ist, N. Y. 5th, Mich. fjth, Mich., N. Y., Ohio. 
7th, Mich. N. Y., Ohio, W.  va. Sth, Pa. 13th, Colo. 14th, 
Colo., Pa. 15 th ,  Va. 21% Dak., Mass., Mich. 22d, Dak., 
Pa., Wis. 23d, D. C., Md., Mlch., Pa., Wis. 24th, Wis. 
25t11,Ala. 27th and 28th, Utah. 29th, Pa. 30th, Pa., Utah. 
31st, Dak., Kans., Nebr., Utah. 

WINDS. 

The prevailing winds during October, 1889, are shown on the Florida Peninsula, and the upper and lover lake regions 
chart ii by arrows flying with the wind. I n  New England, northeast to northwest winds prevailed; in the middle Atlan- 


